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Antidementia drug use among community-dwelling 
individuals with Alzheimer's disease in Finland: 
a nationwide register- based study 
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The objective of this study was to investigate the 
prevalence of acetylcholinesterase inhibitor (AChEl) 
and memantine use, duration of treatment, concomitant 
use of these drugs, and factors associated with the 
discontinuation of AChEl therapy during 2006-2009. 
We utilized data from a nationwide sample of 
community-dwelling individuals with a clinically verified 
Alzheimer's disease diagnosed during the year 2005 
(n = 6858) as a part of the MEDALZ-2005 study. During 
the 4-year follow-up, 84% used AChEl and 47% used 
memantine. Altogether, 22% of the sample used both 
drugs concomitantly. The median duration of the first 
AChEl use period was 860 (interquartile range 295-1458) 
days and 11 03 (interquartile range 489-1487) days for the 
total duration of AChEl use. Although 20% of the AChEl 
users discontinued the use during the first year, over half 
of them restarted later. The risk of discontinuation was 
higher for rivastigmine [hazard ratio 1.34 (confidence 
interval 1.22-1.48)] and galantamine users [hazard ratio 
1.23 (confidence interval 1.15-1.37)] compared with 
donepezil users in the adjusted model. In conclusion, 



median time for AChEl use was over 3 years and every fifth 
Alzheimer's disease patient used AChEl and memantine 
concomitantly during the follow-up. The low rate of 
discontinuation is consistent with the Finnish Care 
Guideline but in contrast to the results reported from many 
other countries. Int Clin Psychopharmacol 29:216-223 © 
2014 Wolters Kluwer Health | Lippincott Williams & Wilkins. 
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Introduction 

Alzheimer's disease (AD) is the most common form of 
dementia, accounting for 60-70% of all dementia cases 
(Fratiglioni et al, 2000; World Health Organization and 
Alzheimer's Disease International, 2012). With population 
aging, the number of cases with AD is rapidly increasing, 
which poses challenges to the health care system 
(Alzheimer Association, 2011; World Health Organization 
and Alzheimer's Disease International, 2012). AD is 
characterized by the progressive loss of cholinergic 
neurons in the central nervous system (Francis et al, 
1999). Acetylcholinesterase inhibitors (AChEIs) increase 
acetylcholine levels by preventing degradation of acet- 
ylcholine (Martorana et al, 2010). AChEIs are used to 
enhance or stabilize cognition, enhance performance in 
the activities of daily living, improve the quality of life, 
and to reduce the behavioral symptoms (Geldmacher, 
2003; Standridge, 2004). One important reason for their 
use is that AChEIs may delay institutionalization 
(Geldmacher, 2003; Beusterien et al, 2004; Standridge, 
2004; Lopez et al., 2009), although their effectiveness for 
delaying admission to long-term care has been questionable 
(Courtney et al, 2004). Memantine reduces increased 
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glutaminergic activation associated with AD and is used 
for behavioral and psychological symptoms of dementia 
(Ballard and Corbett, 2010; Martorana et al, 2010). In 
some studies, combination treatment with AChEIs and 
memantine has been reported to be more efficacious than 
AChEl use alone (Standridge, 2004; Lachaine et al, 
2011; Gauthier and Molinuevo, 2013). 

The efficacy of AChEIs has been demonstrated in 
randomized controlled trials (RCTs) (Ritchie et al, 
2004; Standridge, 2004). However, real-life users may 
differ from the participants of RCTs, and thus be more 
likely to experience adverse drug events, low effective- 
ness, and challenges in drug dosing and adherence to 
therapy. In a Canadian study, fewer than half of the 
donepezil users would have been eligible to participate in 
RCTs (Gill et al, 2004). RCTs are often short in duration 
(3-6 months) and there is lack of evidence and guidelines 
on how long AChEIs should be used for and how to 
evaluate beneficial treatment effects in clinical practice 
(Thompson et al, 2004; Birks, 2006; Rodda et al, 2009). 
Thus, the effectiveness cannot be directly extrapolated 
from the efficacy estimates of the clinical trials. 
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The Finnish Clinical Care Guideline for cognitive disorders 
recommends that cognitive problems stated by the patient 
should be further examined and referred to specialist care 
(Finnish Medical Society Duodecim, Helsinki, 2010). 
Diagnostic procedure of cognitive disorders includes inter- 
view, memory and laboratory tests, and computed tomo- 
graphy or MRI scan. If the diagnosis is AD or the including 
features of AD, treatment with antidementia drugs should 
be initiated. AChEIs are recommended as the first-line 
treatment for AD and if there is a contraindication for 
AChEI use, the treatment may be started with memantine. 
The objective of antidementia drug use is the stabilization 
of cognitive function, maintenance of functioning in the 
activities of daily living, and relieving the behavioral 
symptoms. Concomitant use of AChEIs and memantine 
is suggested for the treatment of AD in severe stage. 

There are differences between the Finnish system and 
the reimbursement policy or guidance in many other 
countries. The National Institute for Health and Clinical 
Excellence (NICE) in the UK recommends AChEI drugs 
only for the treatment of mild-to-moderate AD, and 
treatment of severe AD should be continued only if there 
is effect on the cognitive, functional, or behavioral 
symptoms (National Institute for Health and Clinical 
Excellence, 2011). Similarly, AChEIs are recommended 
for treatment of mild-to-moderate AD in Sweden 
(National Board of Health and Welfare, 2010). Some 
insurance schemes have restrictions for reimbursement of 
AChEIs (van den Bussche et al., 2011), whereas the 
French guideline does not recommend the concomitant 
use of AChEIs and memantine (French National Authority 
for Health, 2008; Tifratene et al, 2012). Thus, although 
the Finnish system requires exact diagnoses before 
reimbursement is granted, the use of antidementia drugs 
after this is less restricted than in many other countries. 

The Finnish Special Reimbursement Register allows 
identification of individuals diagnosed with AD and 
linkage to data on prescription drug use and hospital 
admissions. Together with tax-supported public health 
service covering all citizens, Finland provides an excellent 
opportunity to describe the use of antidementia drugs 
among real-life drug users in a nationwide cohort. 

Objectives 

We investigated the duration of AChEI and memantine use 
during the 4-year follow-up period among all community- 
dwelling individuals diagnosed with AD in 2005 in Finland. 
We also analyzed the prevalence of AChEI use, concomi- 
tant use of AChEIs and memantine, and factors associated 
with discontinuation of AChEI therapy. 

Methods 

Cohort and data sources 

This study utilized data from the MEDALZ-2005 
(medication use and AD) cohort consisting of all 



community-dwelling individuals with verified diagnoses 
of AD residing in Finland and alive on 31 December 2005 
(Tolppanen et al, 2013). For each individual with AD, a 
comparison individual matched with age (±1 year), sex, 
and region of residence, without AD was identified from 
the register including all residents of Finland who are 
entitled to benefits by the Social Insurance Institution 
(SII). The MEDALZ-2005 cohort consists of 28 093 
individuals with AD and their 28 093 comparison indivi- 
duals (n = 56 186). Follow-up data are available until the 
end of 2009. 

Individuals with probable AD need a verified diagnosis 
completed according to the predefined criteria and 
monitored by the SII to be entitled to reimbursed 
antidementia drugs (Tolppanen et al., 2013). The diagnosis 
is applied from the SII by the attending physician, and 
diagnosis is recorded in the Special Reimbursement 
Register maintained by the SII. This register includes data 
on entitlement to special reimbursement due to several 
chronic diseases that have been diagnosed by a physician. 
Diagnosis of AD was based on the NINCDS-ADRDA 
(McKhann et al, 1984) and DSM-IV (American Psychiatric 
Association, 1994) criteria for AD, including computed 
tomography or MRI scan and confirmation of the diagnosis 
by a neurologist or geriatrician. The special reimbursement 
for AD medication is not withdrawn when the disease 
progresses to a severe stage, and thus MEDALZ-2005 
cohort includes individuals with all stages of AD. 

Data of MEDALZ-2005 cohort have been linked to several 
nationwide registers (Tolppanen et al, 2013). Data have 
been collected from the Prescription Register, Special 
Reimbursement Register, Hospital Discharge Register 
(Hilmo), and Register of Care at Social Institutions. The 
Prescription Register, maintained by the SII, includes 
information on all prescription purchases of all reimbursed 
drugs, but drugs used in hospitals or nursing homes are not 
included. Drugs are classified according to the Anatomical 
Therapeutic Chemical classification system (ATC) (WHO 
Collaborating Centre for Drug Statistics Methodology, 
2013). In addition, we have data on date of death and 
the date of institutionalization to a facility that provides 
drugs to the residents (instead of the SII). 

Data from these registers are collected utilizing person 
identification numbers, which have been used since 1972 
in Finland. The data were deidentified before submission 
to the research team, and no ethics committee approval 
was required as only deidentified data were used and the 
study participants were not contacted. 

For the study of AChEI and memantine use, we analyzed 
data of individuals who received diagnosis of AD during 
the year 2005. Altogether, 7217 community-dwelling indi- 
viduals were diagnosed with AD in 2005 and were alive on 
31 December 2005. We excluded those who were in long- 
term hospital or institutional care on 1 January 2006 
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(# = 359), and thus study population consisted of 6858 
individuals diagnosed with AD. The beginning of follow- 
up was defined as the date of diagnoses for each 
participant. Follow-up ended on 31 December 2009 with 
long-term hospitalization/institutionalization or death, 
whichever came first. Long-term hospitalization/institu- 
tionalization was determined as at least 90 days stay 
because in hospital care and in public nursing homes 
drugs are provided by the hospital or institution and not 
recorded in the Prescription Register. 

Duration of drug use 

A previously utilized method was used to construct 
drug use periods from drug purchases recorded in the 
Prescription Register data (Tiihonen et al. , 2009; Purhonen 
eta/., 2012). Our method is based on mathematical model- 
ing of drug use taking account of regularity of purchases as 
well as hospitalizations and nursing home stays because 
drug use during hospital or public nursing home stay is not 
recorded in the register. The method was used to calculate 
when continuous drug use started and ended (named drug 
use periods) for each individual and for each drug (ATC 
code). The drug use periods were defined from individual 
purchase histories utilizing purchased amount in defined 
daily doses, which is recorded for each purchase in the 
Prescription Register. Purchases were joined to the same 
drug use period, if the purchased amount of drug was 
enough to last to the next purchase with calculated personal 
daily dose allowing some stockpiling and taking into account 
the personal purchase regularity and possible hospitaliza- 
tions. Thus, drug use was determined as discontinued if the 
purchased amount of drug was not enough to last to 
next purchase. When an individual had bought the drug 
only once during the follow-up, the typical refill time of the 
package was used. This refill time was calculated from drug 
use periods of individuals using the particular drug package. 
Thus, single purchase was deemed to last according to the 
typical purchasing behavior in the study population. 

Drug use model is based on the calculation of drug use 
periods for each ATC code. First, the use of AChEIs was 
modeled separately for donepezil, rivastigmine, and 
galantamine (ATC codes N06DA02, N06DA03, N06DA04, 
respectively). Drug use periods for different AChEIs were 
combined to retrieve the use of 'any AChEF (use of 
N06DA). During any AChEI use period, individuals were 
allowed to switch between different AChEIs (if there 
were no breaks in drug availability). All analyses of AChEI 
use were completed with combined drug use periods. The 
use of memantine was modeled as use of ATC code 
N06DX01. Concomitant use of AChEIs and memantine 
was studied as use of any AChEI (N06DA) and memantine 
(N06DX01). Concomitant use (instead of changing from 
one drug group to another) was defined as overlapping time 
of at least 60 days. Discontinuation of drug use was defined 
as the end of drug use on the basis of individual purchase 
histories or break in drug availability between two 



consecutive purchases, taking into account changing dose, 
adherence to drug use, and stockpiling of drugs. 

Covariates 

Diagnostic data were extracted from the Special 
Reimbursement Register. A modified Charlson's comor- 
bidity score (Charlson eta/., 1987) was calculated for each 
participant at the index date (i.e. date of diagnosis of AD). 
Modified index was calculated using the following 
diseases with corresponding scores: heart failure, coronary 
artery disease, diabetes type I or type II, chronic asthma 
or chronic obstructive pulmonary disease, disseminated 
connective tissue diseases, rheumatoid arthritis, and other 
comparable conditions (score of 1); uremia requiring 
dialysis, severe anemia in connection with chronic renal 
failure, leukemia and other malignant diseases of blood 
and bone marrow including malignant diseases of the 
lymphatic system, and cancer including breast and 
prostate cancers, female genital tract cancer, and malig- 
nant neoplasms (score of 2). We also constructed variable 
'any cardiovascular disease', which indicates diagnoses of 
coronary artery disease, chronic heart failure, hyperten- 
sion, chronic arrhythmias, or hypercholesterolemia. 

Analyses 

Time to discontinuation of therapy from the first AChEI 
drug use period was assessed by Kaplan-Meier analysis. 
Factors associated with the first AChEI discontinuation 
event were investigated with Cox proportional hazards 
model. In both analyses, participants were censored at the 
end of follow-up (31 December 2009), death or long-term 
hospitalization/institutionalization whichever came first, 
and whichever event was the first discontinuation of 
AChEI use. Individuals who switched between AChEI 
drugs during the continuous treatment were excluded 
from these analyses. The beginning of follow-up for the 
Cox regression analyses was the first purchase of AChEI 
drug. Unadjusted analyses were conducted by studying 
each covariate and time to discontinuation separately. 
Adjusted multivariable Cox model included all covariates. 
Covariates were categorized as they did not present normal 
distribution, and included age ( < 80 vs. > 80 years), sex, 
modified Charlson's comorbidity index score (0 vs. 1 vs. 
> 2), and initial choice of AChEI drug. Subanalysis was 
conducted to determine whether introduction of generic 
donepezil explained the differences in the risk of 
discontinuation. The first prescriptions of generic done- 
pezil were dispensed during May 2008 and subanalysis was 
restricted to time period without generic AChEI drugs in 
market. All statistical analyses were carried out with SAS 
9.3 (SAS Institute, Cary, North Carolina, USA). 

Results 

Baseline characteristics 

Individuals diagnosed with AD in 2005 were on average 
79 years old and the majority of them were women 
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(Table 1). Half of the individuals had diagnosed 
cardiovascular disease and 12% had diabetes. 

Acetylcholinesterase inhibitor drug use 

Of 6858 individuals diagnosed with AD, 84% (« = 5772) 
used AChEI drug during the follow-up and 95% 
(n = 5470) of them started the use during the first year 
after the diagnoses (Table 2). During the follow-up, 21% 
(n = 1221) of users had several drug use periods - that is, 
there were breaks in drug availability. Majority (76%, 
n = 930) of individuals with several drug use periods had 
two periods. When all drug use periods were counted 
together, the median duration of all AChEI use periods 
was 1103 days (Table 2). 

At the beginning of AChEI treatment, 49% (« = 2851) 
started with donepezil, 29% (n = 1685) with rivastigmine, 
and 22% (n = 1236) with galantamine. There were 14% 
(n = 788) users who used two AChEI drugs and 1% 
(n = 73) who used all three AChEI drugs during the 
follow-up. 

AChEI purchases ended in our data because of long-term 
hospitalization/institutionalization (no follow-up data on 
drug use), death, the end of study period, and 
discontinuation of drug use (Table 3). The most common 
reasons (over 50%) were the end of follow-up and long- 
term hospitalization/institutionalization. Altogether, 3277 
individuals had follow-up time until the end of 2009. Of 
these individuals, 77% used AChEI at the end of the 
follow-up. 

When analyzing individuals with at least 1 year of follow- 
up time after starting AChEI use (n = 5162), 20% of users 
discontinued drug use during the first year. However, 63% 
of these discontinuers restarted AChEI use later during 
the follow-up. Among those who used only one AChEI 
drug during the first drug use period (# = 4682), 
discontinuation rates during the first year after starting 



AChEI therapy were significantly different according to 
the choice of AChEI drug. Rivastigmine (26%) and 
galantamine (25%) users were more likely to discontinue 
than donepezil (18%) users (j 2 , P < 0.0001). 

In the unadjusted Cox model, factors associated with the 
discontinuation of AChEI use were the initial choice of 
AChEI drug, older age, and female sex, whereas Charlson's 
comorbidity index score was not associated with disconti- 
nuation (Table 4, Fig. 1). These associations remained 
significant also in the adjusted model. Compared with 
donepezil users, rivastigmine [hazard ratio 1.34 (con- 
fidence interval 1.22-1.48)] and galantamine [hazard ratio 
1.23 (confidence interval 1.15-1.37)] users were more 
likely to discontinue AChEI use. In subanalyses restricted 
to time period when generic AChEI drugs were not 
available on market, the risk of discontinuation remained 
about 30% higher in rivastigmine and galantamine users 
compared with donepezil users (results not shown). 

Table 2 Comparison of acetylcholinesterase inhibitor and 
memantine use during the 4-year follow-up among those 
diagnosed with Alzheimer's disease in 2005 in the MEDALZ-2005 
study (n = 6858) 





AChEI use 


Memantine use 


Users during follow-up [n {%)] 


5772 (84) 


3192 (47) 


Time from diagnoses to the start of 


Median 98 


Median 364 


drug use (days) 


IQR 65-183 


IQR 142-843 


Users starting the drug use during 


95 


50 


the first year after AD diagnoses 






(%) 






Duration of the first drug use period 


Median 860 


Median 605 


(days) 


IQR 295-1458 


IQR 231-1113 


Duration of all drug use periods per 


Median 1103 


Median 628 


drug class counted together 


IQR 489-1487 


IQR 247-1118 


(days) 






Antidementia drug use periods per 


1.25 (0.67) 


1.02 (0.17) 


individual [mean (SD)] 






Follow-up time since AD diagnosis 


Median 1491 


(days) 


IQR 817- 


-1674 



AChEI, acetylcholinesterase inhibitor; AD, Alzheimer's disease; IQR, interquartile 
range. 



Table 1 Baseline characteristics of acetylcholinesterase inhibitor users, memantine users, users of both acetylcholinesterase inhibitor 
and memantine, and nonusers of both drugs among those diagnosed with Alzheimer's disease in 2005 in the MEDALZ-2005 study 



AChEI only Memantine only AChEI and memantine Nonusers of both drugs All (n = 6858) 





(n = 3436) [n (%)] 


(n = 856) [n (%)] 


(n = 2336) [n (%)] 


(n = 230) In (%)] 


In (%)] 


Mean age (SD) 


6.48 (79.7) 


6.20 (81.1) 


6.78 (77.9) 


7.04 (81.8) 


6.70 (79.3) 


Age > 80 years 


1 880 (55) 


534 (62) 


1 004 (43) 


1 53 (67) 


3571 (52) 


Female 


2246 (65) 


565 (66) 


1507 (65) 


1 54 (67) 


4472 (65) 


Charlson's comorbidity index 












0 


1 940 (56) 


441 (52) 


1466 (63) 


135 (59) 


3982 (58) 


1 


943 (27) 


256 (30) 


578 (25) 


63 (27) 


1840 (27) 


> 2 


553 (16) 


159 (19) 


292 (13) 


32 (14) 


1056 (15) 


Diabetes 


479 (14) 


110 (13) 


215 (9) 


22 (10) 


826 (12) 


Asthma/COPD 


266 (8) 


100 (12) 


1 65 (7) 


16 (7) 


547 (8) 


Rheumatoid arthritis and disseminated 


1 52 (4) 


34 (4) 


95 (4) 


9 (4) 


290 (4) 


connective tissue diseases 












Coronary artery disease 


743 (22) 


211 (25) 


467 (20) 


46 (20) 


1467 (21) 


Chronic heart failure 


350 (10) 


97 (11) 


1 53 (7) 


29 (13) 


629 (9) 


Cancer 


114 (3) 


34 (4) 


73 (3) 


5 (2) 


226 (3) 



Use of drugs defined during the entire follow-up (from Alzheimer's disease diagnoses to the end of follow-up). AChEI and memantine users used both of these drugs 
during the follow-up but not necessarily concomitantly. 

AChEI, acetylcholinesterase inhibitor; COPD, chronic obstructive pulmonary disease. 
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Table 3 End of acetylcholinesterase inhibitor and memantine first 
use periods among those diagnosed with Alzheimer's disease in 
2005 in the MEDALZ-2005 study 



AChEl first use Memantine first use 

period [n (%)] period [n {%)] 

Discontinuation of drug use 2312 (40) 709 (22) 

Institutionalization 1077(19) 761(24) 

Died while using the drug 656(11) 426(13) 

Remained on drug at the end 1 727 (30) 1 296 (41 ) 
of follow-up 



AChEl, acetylcholinesterase inhibitor. 



Table 4 Factors associated with risk of discontinuation of 
acetylcholinesterase inhibitor therapy among those diagnosed 
with Alzheimer's disease in 2005 in the MEDALZ-2005 study 



Unadjusted HR (95% CI) Adjusted HR (95% CI) 



Choice of AChEl 








Rivastigmine 


1.33 (1.21-1.46) 


1.34 (1.22- 


1.48) 


Galantamine 


1.24 (1.15-1.38) 


1.23 (1.15- 


1.37) 


> 80 years of age 


1.11 (1.02-1.21) 


1.10 (1.01- 


1.20) 


Female sex 


1.19 (1.08-1.30) 


1.19 (1.08- 


■1.30) 


Charlson's index 








1 


1.01 (0.91-1.11) 


1.00 (0.91- 


1.11) 


> 2 


1.03 (0.91-1.17) 


1.03 (0.91- 


1.16) 


The choice of AChEl 


in comparison with donepezil 


use. Charlson's 


index in 



comparison with score 0, age in comparison with <80 years of age. n = 5276, 
includes those who did not switch between AChEls during the treatment. 
HRs adjusted for all variables in the table. 

AChEl, acetylcholinesterase inhibitor; CI, confidence interval; HR, hazard ratio. 



Fig. 1 



Time to discontinuation of AChEl use 
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Risk of discontinuation of acetylcholinesterase inhibitor (AChEl) use 
according to AChEl drugs among those diagnosed with Alzheimer's 
disease in 2005 in the MEDALZ-2005 study (unadjusted). 



Memantine use 

Half of those diagnosed with AD in 2005 started memantine 
use during the follow-up (Table 1). When all memantine use 
periods were summed up, the median duration of use was 
628 days (Table 2). During the first year after the diagnoses, 
50% of memantine users started the use. 



There were 285 (12%) individuals who discontinued 
memantine use during the first year of use (including 
those who had at least 1 year of follow-up time after 
starting memantine use, » = 2334). Of these disconti- 
nues, 23% restarted memantine use later during the 
follow-up. Over 40% of memantine users remained on 
memantine until the end of the study (Table 3). 

Use of both acetylcholinesterase inhibitor and 
memantine 

There were 2336 individuals who used both AChEl and 
memantine during the follow-up. Of these, 89% started 
AChEl use before memantine use. Among them, meman- 
tine use was started on average 504 days after AChEl use. 
Altogether, 22% (n = 1506) of the sample used AChEl and 
memantine concomitantly. The median time of concurrent 
use was 450 (interquartile range 192-836) days. 

Of the concomitant users of AChEls and memantine, 54% 
(» = 810) used donepezil, 26% {n = 388) used rivastigmine, 
and 20% (n = 308) used galantamine when concomitant 
use started. Discontinuation percents of AChEls during 
concomitant use with memantine were 40% (n = 322) for 
donepezil, 39% (»=151) for rivastigmine, and 35% 
(« = 108) for galantamine (% 2 , P = 0.3508). 

There were 1086 individuals who did not use any AChEl 
during follow-up. Of the nonusers of AChEl, 79% 
(» = 856) used memantine during the follow-up. Thus, 
only 3% (230 of 6858 individuals diagnosed with AD in 
2005) did not use any antidementia drug (AChEl or 
memantine) during the follow-up. 

Discussion 

In our nationwide sample of community-dwelling in- 
dividuals diagnosed with AD within a calendar year, we 
found widespread utilization of antidementia drugs, and 
only 3% were nonusers of antidementia drugs during the 
4-year follow-up period. The duration of AChEl use was 
one of the longest reported in the literature. We also 
found that the risk of discontinuation was 30% higher 
with rivastigmine and 20% higher with galantamine use 
compared with donepezil use. 

In our study, 84% of the individuals with AD used 
AChEls during the follow-up. This is a markedly higher 
percentage than that described in a previous study (van 
den Bussche et a/., 2011). They reported that only 27% of 
the incident dementia cases received antidementia drugs 
during the first year after diagnoses in Germany, including 
both community-dwelling individuals and residents of 
nursing homes. In our study, 95% of AChEl users started 
the use during the first year after diagnoses. Our results 
are in line with a Swedish study reporting that 80% of the 
incident cases with AD started AChEl use (Johnell et a/., 
2013). Their study mainly included individuals referred 
to the specialist care, whereas our study describes nation- 
wide treatment practice. Duration of the first AChEl use 
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period (28 months) was comparable with a previous 
Canadian study, which reported that the length of AChEI 
treatment was 29 months with over about 3 years of 
follow-up (Herrmann et al, 2007). Furthermore, 77% of 
those who were included in our study on 31 December 
2009, after 48-60 months of follow-up, used AChEI drug. 
Thus, prevalence at the end of follow-up is considerably 
higher than that reported by Amuah et al. (2010) who 
reported that, over 40 months, 84% of users had 
discontinued AChEI use. The duration of use and high 
prevalence at the end of follow-up indicate that long- 
term use of AChEIs is common in Finland. 

Many of the differences between our study results and 
previous studies may be explained by the differences in 
treatment guidelines, reimbursement policies or health 
plan coverage of antidementia drugs, health care utiliza- 
tion, and the organization of care for individuals with AD. 
For example, to be eligible for reimbursed antidementia 
drugs in Finland, the diagnoses must be confirmed by a 
geriatrician or neurologist. In a study by Herrmann et al. 
(2007), 28% of AChEI users had seen a dementia 
specialist in 60 days before the first prescription in 
Canada. Van den Bussche et al. (2011) reported that 
contact with a specialist increased the likelihood of 
receiving antidementia drug prescription with an appro- 
priate dose. The prevalence and duration of AChEI use in 
other studies may be different, if also other forms of 
dementia diseases were included. Johnell et al. (2013) 
reported that antidementia drug use was more common 
among individuals with AD compared with individuals 
with vascular dementia or frontotemporal dementia. 

In Finland, AD is diagnosed according to a predefined 
protocol and completion of this process is prerequisite for 
obtaining the reimbursement for antidementia drugs 
(Finnish Medical Society Duodecim, Helsinki, 2010). All 
patients have equal access to public memory clinics 
where specialized physicians examine patients according 
to the care guideline. The guideline follows international 
diagnostic criteria for cognitive disorders. After proper 
diagnoses are made, the certificate describing the results 
is send to the SII and reimbursement is approved. Thus, 
the diagnostic process is not an obstacle in reimburse- 
ment. Proper diagnoses of cognitive disorders are 
essential in assuring the quality of care and appropriate 
treatment for all residents. 

We found that 22% of AChEI users used both AChEI and 
memantine concomitantly. Although concomitant use has 
infrequently been reported, a similar prevalence has been 
described by Brewer et al. (2013) among users of 
antidementia drugs in Ireland. In a study by Tifratene 
et al. (2012) conducted in France, the prevalence of 
concomitant use was about 19% of AChEI users, although 
their national treatment guidelines did not recommend 
concomitant use. The Finnish Current Care Guideline 
states that concomitant use may be beneficial in 



moderate-to-severe AD (Finnish Medical Society Duo- 
decim, Helsinki, 2010). Effectiveness and tolerability of 
concomitant use has been reported in the literature but is 
still under debate (Atri et al, 2008; Porsteinsson et al, 
2008; Lopez et al, 2009). Our results indicate that 
memantine use is started later than AChEI use after 
diagnoses. This is in line with the indication of 
memantine for treatment of moderate-to-severe AD. 
Because of later timing of memantine use in terms of 
diagnoses, it seems that our 4-year follow-up was not long 
enough to evaluate duration of memantine treatment. 

Discontinuation during the first year of use is one method 
to describe persistence. In our study, 20% of AChEI users 
discontinued the use during the first year. In previous 
studies, AChEI discontinuation during the first year has 
been reported to vary between 55 and 66% (Amuah et al, 
2010; Pariente et al, 2010; van den Bussche et al, 2011). 
Memantine discontinuation during the first year of use 
was observed in 12% of memantine users, whereas a 
previous study reported 36% discontinuation rate during 
the first year fVidal et al, 2008). MEDALZ-2005 cohort 
includes individuals with clinically diagnosed AD. Several 
pharmacoepidemiological studies reporting AChEI utiliza- 
tion have included individuals with all forms of dementia 
(Herrmann et al, 2007; Pariente et al, 2010; van den 
Bussche et al, 2011). In some cases, individuals have been 
identified from registers simply based on AChEI use, 
which may lead to misclassification bias if these drugs are 
prescribed imprecisely to various memory problems 
without diagnosing the underlying disease. Thus, higher 
discontinuation rates in other studies may be partly 
explained by the lack of effectiveness in individuals 
without a clinical dementia. 

Similar to the study by Amuah et al. (2010), women were 
more likely to discontinue AChEI use in our study. We 
also found an association between older age and 
discontinuation, which may indicate more careful con- 
sideration of risks and benefits of drug use for the oldest 
old. The risk of discontinuation varied between AChEI 
drugs. Individuals starting with rivastigmine and galanta- 
mine were 20-30% more likely to discontinue AChEI use 
compared with donepezil users. Higher rate of disconti- 
nuation has previously been reported for rivastigmine 
compared with donepezil in studies with smaller or more 
heterogeneous sample (Abughosh and Kogut, 2008; 
Mucha et al, 2008; Brewer et al, 2013). Previous studies 
did not find a difference in the discontinuation rates 
between galantamine and donepezil. The difference 
between donepezil and rivastigmine discontinuation rates 
was not observed in the studies by Mauskopf et al. (2005) 
and Suh et al. (2005). Differences in the discontinuation 
rates between different AChEI drugs were not explained 
by lower price following generic substitution, as similar 
results were obtained from a sensitivity analysis restricted 
to time before introduction of the first generic AChEI 
drug (donepezil). The difference in the discontinuation 
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rates may be because of different adverse effect profiles 
of AChEI drugs or with practical drug use issues such as 
dosing once or twice a day. We did not evaluate whether 
there was a difference in the discontinuation rates 
between immediate versus extended-release formulation 
of galantamine or between capsule and transdermal patch 
formulations of rivastigmine because users were allowed 
to change from one formulation to another. 

About one-fifth of the first antidementia drug use periods 
ended in hospitalization/institutionalization. Thus, we do 
not have data on the continuation of antidementia drug 
use. There is a lack of current data on the prevalence and 
duration of antidementia drug use in nursing homes and 
long-term care facilities in Finland. However, the Finnish 
Care Guideline states that admission to long-term care is 
not an adequate reason to discontinue antidementia drug 
use, and discontinuation should always be on the basis of 
the patient condition (Finnish Medical Society Duode- 
cim, Helsinki, 2010). 

Clinical practice would benefit from further studies 
comparing tolerability of different AChEI drugs among 
real-life drug users with AD. Further, as the participants 
of RCTs evaluating the efficacy of these drugs may not be 
representative of the true user population (Gill et al, 
2004), the risk-benefit ratio of these drugs should be 
investigated in the real-world settings. Finnish Clinical 
Care Guideline for cognitive disorders recommends 
antidementia drugs to support living at home, to reduce 
behavioral and psychological symptoms of dementia, and 
to support functioning in the activities in daily living 
(Finnish Medical Society Duodecim, Helsinki, 2010). 
Thus, effectiveness of antidementia drugs for achieving 
these goals should be investigated in future studies. 

Besides clinically diagnosed AD, the strengths of our 
study include a sample of all community-dwelling 
individuals with diagnosed AD within a calendar year 
instead of participants of a particular health plan. We 
assessed the dispensing data, which are considered a more 
accurate estimate of drug exposure than medical records 
or other sources of prescribing data (Beardon eta/., 1993). 
We also modeled drug use on the basis of moving averages 
of daily dose and variation in the purchase events for each 
participant. The limitations are related to the character- 
istics of data included in the registers. Prescription 
Register data include dispensing of reimbursed drugs 
instead of actual use. However, people tend to take 
drugs that they regularly purchase, and the validity of 
pharmacy records describing actual drug exposure com- 
pared with self-reported drug use has been confirmed 
(Haukka et a/., 2007; Rikala et al, 2010). Although the 
year of diagnoses is an estimate of disease stage, the lack 
of disease severity is a limitation in our study. Drug 
exposure on individuals with frequent short periods in a 
facility providing all or part of the drugs (e.g. during 
caregiver holidays) complicates analyses of outpatient 



drug use. We adjusted analysis for comorbid diseases but 
residual confounding cannot be ruled out. We did not 
study AChEI use or discontinuation of use in terms of 
dose but in future studies, dose at the time of 
discontinuation should be examined. 

Conclusion 

The median time for AChEI use was over 3 years and 
every fifth patient with AD used AChEI and memantine 
concomitantly during the 4-year follow-up period. The 
prevalence of antidementia drug use was high and 
the duration of therapy was one of the longest reported 
in the literature. The results are in line with the Finnish 
Care Guideline regarding the treatment of dementia 
disorders. Our results describe real-life antidementia drug 
utilization in a nationwide level. From a societal view, 
data on whether and how long antidementia drug use is 
effective in delaying admission to a nursing home and 
institutionalization would be crucial to be able to evaluate 
the benefits and harms as well as cost-effectiveness of 
antidementia drug use. Our results are in line with the 
previous reports that donepezil may be associated with 
lower risk of discontinuation than rivastigmine and 
galantamine. Clinical practice would benefit from further 
studies comparing tolerability of different AChEI drugs 
among real-life drug users with AD. 
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